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Profile Overview

» Layers/Legend Texas, U.S. Rankings

» Basemaps

» Find address

Consum ption

Total Energy per Capita

Expenditures
Total Energy per Capita

Production

Total Energy

Crude Qil
Texas Energy Consumption by End-Use Sector, 2014 Texas Net Electricity Generation by Source, May. 2016 Matural Gas
Coal
13.3% Petroleum-Fired Electricity
253 %
N
12.7 % ) Matural Gas
Coal-Fired
Electricity
Nuclear
Environment
Hydroglectric o o
8 Resicential Carbon Dioxide Emissions
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B Commercial Cther Renewables
8 industrial See rankings for all states »
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g 220 MW with SPP
600 MW with SPP

30 MW with CFE
at Eagle Pass

100 MW with CFE
t Laredo 300 MW with CFE at McAllen

Texas Interconnection Region

SPP: Southwest Power Poal
SERC: Southeast Electric Reliability Counl
WECC: Western Electricity Coardinating

Couneil Source: PLIC

ERCOT connections to other grids are limited to direct current (DC) ties (~1100 MW with SPP and Mexico)
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750/ of load is competitive- e >16,000 MW of installed wind
O choice customers — capacity, the most of any state in
more than 7 million o .
electric service IDs megawatt of electricity can the nation.

(premises)

power about 200 Texas Wind Generation record:

homes during periods of 14,023 MW (Feb.18, 2016)

peak demand Wind Penetration record:
) 4828 percent (March 23, 2016)

. 't | f h h installed solar capacity as
. - =y - o —
million consumers ge_nera‘tmg units CIrcurt mnes or nig of August 2016

in the ERCOT region vnltage transmission Solar capacity in queue:
2016: 841 MW

2017: 1,867 MW

24 550+ 46 y 500+ 288 MW of utility-scale

http://www.ferc.gov/market-oversight/mkt-electric/texas.asp

Copyright 2016 ITRI T Z: i 7thx



r T BTN
’ Industrial Technology
Research Institute

ERCOT#% % % 1‘#

TREFE
ERCOT*+2015% = B & fett 4 %] & % 2 5 50.6% ~ "£20.9% ~ %5 5.4% ~ £ 2 st i}
17.4% - ¥21990-F Ap i > & 77 48~ 'ERCOT;" AT BRI R Ry e L s e § Y
;i;%@f%ﬁg’g’f 45‘;/))—57( BLJ)%%L)B LLEH%E#EF5°

—_—

d‘d

Other Renewables
0_9%\ 0.008%

Renewables

Other Ul

Nuclear 1.1%
8%

Nuclear
54% Gas-Steam
13.8%

Late 1990s

Gas-CTI/ICC

Gas-Steam
36.8%

50%

ok k& 2016 ERCOT Market Summit
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FRAsH 3 (V%A 2798 4) L 323508 «
L BE ALY T5% 0 f 190% 4+ 4100% % 4 &
- "’ = AN ] ]
PRAE T 52 Iy 89.3% f i (2 & 4 1)
¥ e 550+3% 599:r (2015)
GSBRERE R 75,964 MW (2015,summer) 41,037 MW (2015)

3,475 & (2015)

2,191 A& (2015)

(345KkV, 138KV, 69KV)

G g 71,093 MW 36,199 MW
AR (Aug. 11, 2016) (July 28, 2016)
46,500 miles 10,820 miles (17,412 km)

(345KkV, 161KV, 69KV)

B4EREEE 14,023 MW (2016.02) 642 MW (2015)
AHBETEEE 288 MW (2016.08) 669 MW (2015)

Copyright 2016 ITRI TE& 1 ZEkr




r TEBHHRR
Industrial Technology

Research Institute

|

W 1990& kw » FRT 4 FHIHT

B ® 7 % ®1992# >t k¥ L2 % (National Energy Policy Act)® » B xjh =

TRFET AP FD F > FA1996# FRa R E ¥ £ B € FERC Order 888
AR TR T S SFRRIEY PP L AT TEHA T
DEBL G VBT A L FBTR o

B 1995 4, M = & g’ i i@373%.;2 % (Senate Bill 373 > ]5;? 7f§458373) » & R O%

P B TR YRS Bﬁpmﬁﬂﬁio TR BARLE T EPFE D ity TE o

W 1996+ - f{, MERCOT% — B = 5 b= (g @[ » 873 HHdE 5 o
e EF F1996F B ¢ G L F S F T AN > EaRire ot T E LD

PR BREVREFRFE S ERAER -

W 1999# » %76k = /2 3 i iE7%5./% % (Senate Bill 7 > &?1?_587)

gt ey BT aOER L @ ii‘a :

AKRT AW HFaudivikypE o pLiE

W 2001E > ERCOTH % 7 & H 4 Sk 7
P B i g

L - L ,%_u' g L
T8 FE  FETEDL AL -

%P H
Fi 2 *g F11 s dofe BB
EREERR Y W

beiE 070 KRR B OB

s
45

Copyright 2016 ITRI TE& 1 ZEkr




£

TREMERER

Industrial Technology

Researc

= fNT L E RrAT

M 200251719 25 B %E 678> 2% FLLFHA - Rt o0
BB 8 TR 0 AP FEH A 'Y (Price to Beat) » Wik » B HihF &
RGP F B S M6% 0 M ATIE N B HPE TR R L ""”%H o

B 2004 % > B4a3t3h 287 B (Nodal)fic:t » A3 R Y R
(Zonal)fi-5¢ o

B 2005# > = ;*id :820%.;% % (Senate Bill 20, SB20) » # =~ £ 4 iv /7RPS »
T3 iR R A R 4 5 R ¥ ¥ (Competitive Renewable Energy Zone,
CREZ) o

W 2006% > & 87 HF 4kt o BB PUCK-T 3 & ¢ %4 # < Potomac
Economics » = = jib = & & #41#(Independent Market Monitor, IMM) <

W 2007+# » ¥ i Price to Beats7 3L o

B 2010#127 1p > & gL% H-1 ;N B XZonal® 3 o

W 2010& (¢ » FIL A e R A R4 > LS g3 > FEF F o REXR
jagw o PUCA-T U4 B 8 7 i%m:% s IR BT
FFERCOT® H-H — (T v ® HFH)ehhk 2 8 o

@;
=1B
¥

Copyright 2016 ITRI TE& 1 ZEkr



r T BN
Industrial Technology
Research Institute

Senate Bill 7 B2 4278 P

MR Fia o> w8 W~ FER I F g
TR F EIF LR R & A

BENFE A AT RREIEF R 2 FRRT H
EREEdasliE 1}

W A 0 AT F T R R
FFESLR > AR F

.Jffiﬂhﬂ'?f"ﬁ@ ?E#ﬁ Y5 0 1 fﬁ‘?izﬂ'%‘ﬂf‘ﬁ bR ErrR gAY
=X

E

Copyright 2016 ITRI TE& 1 ZEkr




r T BN
Industrial Technology
Research Institute

SUEEE R

B Ad et Ffg g o AL - SBTR Y2002 W 0 g A T R
FATA - B fie ~ &> A1) < B (Affiliated) st 25 B 75 (Non- Afflllated)m
;}}?»‘ﬁ;f]ﬁa?%r ﬁg}ﬁoﬁﬂﬁov‘b N i,"q:‘%\?,q’zi g2 ?

mﬁilﬂ i;%z& o SB7& fp 2002&@,5_ B gsts o - BT SFEQPX T

AR S B20% R B 0 R Al e 2 T
?%ZO%m;fﬁ (TXU ] #)

W R ﬁ%iﬁw% FBFMEMET ST R Vg N15%
e & RFHAID S ACGA0% M B T 2P ] A F S
v}iflf 4 ’l«m *%ra#ilf—’*ﬁa’ﬁﬁ%%ﬁfémfﬁ@
/ﬁv/,%! Keni s BE @V LR (7 HFR o
u 5373 .‘T’\PUCM» BEET iiﬂ%% FUEH T 5 0 @ R (drdk B PRTE
«‘g PR AR 5o i IR A SRR BRSO i d
'ﬂ%’ *) & g ¥H - BiERF 5 PRF l,000-5000% /% HF) AR
£ 4 ) mr’z/f@fﬁ] CHOf R EEERE

e ,dw P

Copyright 2016 ITRI TE& 1 ZEkr




r TREMMER
Industrial Technology

Research Institute

# & = ~(Stranded Cost)

BT T - BRAB0E w e R FHIE 0 R RRES B
ARy fe o TR Y RS AL DT (T A
Lot ko FRy oo PIFRF BTG g3 RS
@;%%@?%@’Emmtaf Tciekaf2) -

—

|
wn
@

o

¥ A
)
3
ﬁ

2 DI R = A g ”Eﬁﬁ_m&’ BT

, ¥ -/,/PR,\)}'.i '/\"]\’"'3“5

MSB7¢ BRI ¥ NP EIRERGT L FR 2~ > SBT 1
TR TETII00% T TERFR S A0 KR S A E T AR
P ABET LA LY B C R e ¥ R L A
f%q‘"—%;)’%

B Aa 55 2 F4 T T RentEs B FHEF oL R o

W ofe™ 8 I50%EE PR TR A ¥50%d o T ER UL I
e TR R ot TRET menl X P H SRS RR T
e59150% -

Copyright 2016 ITRI TE& 1 ZEkr




r TEBHHRR
Industrial Technology

J# ¥ & & (Stranded Cost)

m Bl TR RS SBTK 131[%‘?”]{#?,& 2V ixm]‘ B
(1) ¥ — 1§ ££(1999.09.01~2001. 12 SRR A NG 2 % &
Jis # 5-PUC3 L‘mmﬁ'ﬁzi‘fﬂz 0 P Ak %%ﬁ: A g R
(1{ =Y 74&) » EEZ PR A %ﬂ«—ug o M lg,glpfﬂ Lrg’fg'ﬁqiggg«fnjgﬁ} » R 3
RS £2002- 20044}- ¥ L’“ R % 2 A (true-up proc
(2) % = Iy £.(2002.01. 01~2004’12 31) : a‘%‘,iz AP R AT LI -
rAe e B AR N A ?““F‘z, s EETRF A o PR A ‘
* *ﬁﬁ%lﬁoa,iﬂzﬁ%azﬁmg ’ %7
(3) ¥ = FE£(2004.01%) : & REAMI TEETES]

T B (o FEATR N ﬂ\ ’

D
D
. &
>
3
N O

\i‘ﬁ’ \\\
!
4«)

N

¢
‘U)
o
>
Yf‘r\ﬂ
AN
5‘/
w
«ﬂm\r
D
=
N
-
G
SN

- T
N} y_-g-ﬂuy o

=R Ok
P
-
S
g
W
b
=N
E
A=
\!
)
4
i Q“.V;
iy

o
~
w3
&y
e
-_rﬂs\-;‘\
o

ol

-0
F_k

T
=¥

&>
D

AR HE by A

71 N fu)il: /é\ #*
100%.@5%{”

\mm

éﬁ

N

DPUCH 3§ RN
4 'r’v i‘%‘f' fﬁ:}'i

-~ —n\
iR i

myEd G fy R

; 7 I ¥
- ¢+ > HB2107 ™ &R é‘ A
BERE p\yfn,A R Rz EH
]I,Dij@, 1 +4/F;Q]!mjtl;ﬂ§. o

=h o P

=
& - -

N
>
RS
—

Copyright 2016 ITRI TE& 1 ZEkr



r TEBHHRR
Industrial Technology

.4 & 1§ (Price to Beat)

|
B BEE 8T gk d > SB7 2% HE A %’(Prlce to Beat, PTB)Q* U"""%J
BT LT i Gl 0 R BATIE ¢ P RIS sl § F 0 5
BB F AR
-smtﬁ@%%?%%éé%%éﬁ%%?%m““%?’fﬁﬁﬁ“?ﬁﬁ
S5 (1999.#09 " 01p -2002£ 17 17 )i46% ° PTBR - 'UF IR B & T 3 T ij >
EEATIE N F N e ph - BRT 3T FRA0%NR Y Hd SRR A F
7 L RAJ005E17 1p (B eik s 538) -
BPTBY AL ET F NI RRAFE > BB T FHF 25 0 TR R
FEERE T s g o
¥ o g P
W CRE
— o 2PPUCH § 4 B LA * 2034 B PTB » F]pPTBIL o 0 = 7 "¢ o PTCe 8 JF
j_fil%%ﬁﬁé ;m#awsmfeﬂi”§%ﬁi<@ SETREE
%mﬁﬁgimﬁ%’» BARAERS WK 15 K SPTBEAM 4o » ins L7 B
Wi G kPR -

FOAAE A ST HPTBE Sk 0SS0 4 o d SSPTBI 45— 4
© £ XPTBH 5 ¢ 2003.01% 2004. o%zﬁ 1 20~35% > A & T ':ﬁs&aftﬁ i
REPTB 2 FEELEPTB - @ - {84 ﬂ'1°42m5ﬁ(iﬁf"gﬁﬁﬁﬁ
ERE M2 2LUPTBE R TR -
— FARERE (L FA) D R A BRI MT TR B S
PRAF 0 eI f 5 0 RFRGA D F o R S g LT R o
5 )

2

LRt

Copyright 2016 ITRI TE& 1 ZEkr



r TEEHHER
bl Teckny S b o %E
/ﬂ 2 i
]
IR A 7:2%#F D143 & Lo UEERBT A 2 ang ] o

B 5 % %[ &= 7 (The Provider of last resort, POLR) © 5 /2@ ¥ Jehie 7

JRA% > SB7:E = “B ¥ IR LR BRI NikfaEiEd His BT ¥

LR si{': SRR Tp%x%?% REARFFe* 2 o X ERETHE

UL R R LPALE FIFL RS

I

i
2T EELR GEN
B L FE A AR )

l
(13’ F POLRIRF% 1% 5 ;;gﬁ'ﬂn;g y 4
MSB7E £G4 MAZ LT L r A2 * T HoFPL AP LELT
EFPRIFAZ® =0 & R R ACHI00MW DT B T K 236
HEKG L o ek SR A 2
3k 2 g 4

2PN REH E%\mS o3
RS 4 fek b BEFBTELY S

ZJE

.

- L g s,
Trlsd B a2 hR 4 2 Feh -—ll}k‘*ﬁ&’\‘\m,«

Copyright 2016 ITRI T Z: i 7thx



r TREMMER
Reserch e AN K £ ‘p =
/ %ﬂf ’ﬁ ek
|

B kT F AL £ (The System Benefit Fund, SBF) : SB7 & FPUCKk % x5l E &L &

AL B EHT LT L TB"no-bypassable fee” » * At Rk Ti’l T 2T
éﬁ?ﬁ#’ﬁﬁﬁﬁﬁﬁ%ﬁ}%*ﬁﬁd éﬁg%% %m%?
THE AR FITED A é??jﬁ;fm»l{#ﬁ' I (F]

fofc B8 Ht Bb ek R o 2001 1% 7% 0 MSBFe* 2 AT i3 T it sBFw
VLTE L Hanffajn » 0 AR el %‘ PUCHF]® & & #1472 % B
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FIG. 1
SYSTEM BEMEFIT FUND EXPENDITURES (IN MILLIDMNS)

FISCAL YEAR Z012
Total Expenditures = S59.7

Lowe—lncorme
Driscount
Prograrm
S60.4
(86 _7T2%%)

Source: Public Utility Comimission.
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Source: Texas State Energy Conservation Office
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Figure 1. Curtailment levels by region, 2007-2012
7R kR - NERL (2014), Wind and Solar Energy Curtailment: Experience and Practices in the United States .
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Update and Validate Current Operating Flans (COPs)

CRR Auction
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itor Porformance + Update Outages * Update and Validate Current Operating Plans
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Network

- Network Operations Modal » Hourly Market »Energy Offers «CRR Auction
« Metwork Operations Modal - Energy Offers and Bids +Trades + Day-Ahead Market
Change Request (NOMCR) Ancillary Service Offers +Current Cperaling Flans =1 Hour Settlemert Interval
+DAM PTF Obligation Bids +Supplemental Ancillary * Real-Time Operations
Services Market (SASM) = 15 Minute Setilement Inerval

Market Information System \N\\%\

« Access Market Reports » Submit Market Inputs » Download Information * Review Market Outputs + Subrmit Marke inpuis * Dowrived \nitrmaion s
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Average Residential Electriity Prices Texas Electricity Prices Before and After Derequlation

Texas & United States (1990-2015)

*Yoarto Date, Through June 2012
Source:United States EnergyInformation Administraton,
etp:/fwm: i gov/cratlectricty/pageeiaé? himl

JANUARY 1, 2002
The 10 years
Texas Derequlates post deregulation

U el FecridtyMaret T National Rverage
-6.4%

The 10 years
pre deregulation

Forthe 10years prior totheadoption of Senate Bl 7, Texans paid average residential electric prices that were 6.4 percant
Delow the national average. In the most recent 10 years under the Texas eleciric derequlation law (through June 2012),

= |JS AVERAGE TX AVERAGE Texans paid average rates that were 8.5 percent above the national average.
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AVERAGE RESIDENTIAL ELECTRICITY PRICES INSIDE AND OUTSIDE DEREGULATED AREAS OF TEXAS
{Providers exempt from competition include investor-owned utilities outside the ERCOT region, municipally-owned utilities and electric cooperatives.)
Source: United State Energy Information Administration hitp-//www.eia.doe.gov/cneaf/electricity/page/eia86 1.html

=
b4
~—
w
=
=
LT
(v

2002

== Texas Providers Exempt from Deregulation
United States Average

== Texas Retail Electric Providers in Deregulated Areas
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Figure 1. Percentage of Observable Switching in ERCOT by Customer Class
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Pre-Deregulation 1998, 1999, 2000 estimates based on PUC charts GOOD NEWS / BAD NEWS STORY
Elect?-,fc'i*;tﬁ!,!,,,ket %%L%g?ﬁﬁ%{%ﬁﬁ” from newspaper accounts  Elactricity complaints continue decline
in 2012, but still more than five times

greater than pre-deregulation average.

12

Jan. 1, 2002
Texas Deregulates

Retail Electric Markets - ]
/o LS E

4l July 31,2001
: regulation Pilot
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Figure 2: ERCOT Historic Real-Time Energy and Natural Gas Prices
a0 9

70 7

50 5

30 - 3

ERCOT Average Real-Time Price ($ per MWh)
Average Natural Gas Price ($ per MMBtu)

10 -1

2002 | 2003 | 2004 2005 2006 | 2007 | 2008 | 2009 2010 2011 @ 2012 | 2013 2014 2015
|ERCOT 25.64 | 44.26 | 44.64 | T2.79 55.22 | 56.35 | 77.19  34.03 3540  53.23  28.33 | 33.71 | 40.64 26.77
|Gas 3.32 5.40 5.68 8.01 6.38 B6.64 8.50 3.74 4.34 3.94 271 3.70 4.32 2.57

BRI IJE ¢« ERCOT 2015 State of the Market Report
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